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A heated mirror, comprising a glass body (1) on one face whereof 
a film of an electrically conductive metal (2) is deposited so as to form 
an actual reflective surface. Two conductive busbars (3) are associated 
wim the film (2) made of electrically conductive metal and are suitable 

to allow the flow of an electric current in the film (2). f ~1 
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HEATED MIRROR, PARTICULARLY FOR VEHICLES, AND METHOD 
FOR MANUFACTURING IT 
Technical Field 

The present invention relates to a heated mirror. 
5 Its most widespread but not exclusive applications are in the automotive 
field and in the field of transportation in general as rear-view mirrors. 
Background Art 

Rear-view mirrors manufactured with conventional technologies in fact 
are affected, especially during the winter period, by the inconvenience of 
10 misting or, worse still, frosting and icing on their external surface. 

In such conditions it is absolutely impossible for the driver to drive away 
with his vehicle; the driver is accordingly forced, in many cases, to resort to 
the use of mechanical means, such as scrapers, to defrost the mirror until he 
clears all (or at least most) of the reflective surface. 
15 Actually, conventional heated mirrors are currently widely used which 
are obtained starting from a glass plate having a suitable geometric shape, 
even a curved one (with a cylindrical, spherical or aspheric configuration) to 
which a reflective layer (usually made of silver, chromium, aluminum or 
oxide-metal films) is applied at the rear or front part; a resistive element is 
20 fixed to said layer by means of an adhesive film. 

The resistive element substantially consists of a coil formed by an 
electric conductor which is applied to the rear of the reflective surface and 
has, at its ends, terminals for connection to an electric power source. 

Accordingly, it is sufficient to connect said terminals of the resistive 
25 element to the power supply to achieve the flow of a current whereby heat is 
generated due to the Joule effect. 

However, such heat generation is not perfectly uniform and therefore the 
mirror is heated by means of a transmission of the heat by conduction from 
the resistive element that generated it, through the reflective surface and the 
30 glass layer, to the external surface to be demisted or defrosted or deiced. 
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Accordingly, it is necessary to supply adequate electric power to the 
resistive element for a certain time in order to produce the gradual heating 
of the entire volume of the glass. 

It should be observed that the reflective surface does not have per se 
5 particular conductive characteristics and is unable to independently generate 
the heat required to demist the mirror; said heat must instead be supplied by 
the resistive element. 

The reflective layer, regardless of its position (at the front or at the rear), 
can actually be a hindrance to the flow of heat: it is in fact an interface 
10 which has different physical characteristics with respect to glass, and it is 
necessary to take this additional layer into account as regards heat 
transmission. 

For an equal level of supplied electric power and of dispersed heat flow, 
the heating time is therefore obviously longer with respect to a system 
15 which has no additional layers between the heating system and the surface 
to be heated. 

Moreover, the heat generated by the resistive coil can, over time, degrade 
the characteristics of the adhesive of the film, no longer ensuring good 
thermal contact between the glass and the conductive film; accordingly, the 
20 efficiency of the entire heating system can be compromised and degraded 
over time. 

Disclosure of the Invention 

The aim of the present invention is to provide a mirror which allows to 
perform defrosting and/or demisting in a time which is not longer than 
25 achieved with conventional mirrors. 

Within the scope of this aim, an object of the present invention is to 
provide a heated mirror which is capable of ensuring excellent viewing of 
the reflected image and, in case of strong lighting, for example in the 
presence of headlights, better visibility than conventional mirrors. 
30 Another object of the present invention is to provide a heated mirror 
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which ensures good heating uniformity on the entire surface thereof. 

A further object of the invention is to provide a heated mirror which can 
be manufactured in a shorter time than conventional models and by means 
of simpler and quicker assembly steps. 
5 A further object of the invention is to provide a heated mirror which can 
be manufactured at very low costs. 

A further object of the invention is to provide a heated mirror which 
allows to vary the coloring of the reflective surface thereof. 

A further object of the present invention is to provide a heated mirror 
10 which ensures a longer life time than conventional mirrors. 

A further object of the invention is to provide a heated mirror in which 
deterioration of the reflective surface caused by the action of weather is 
prevented. 

A further object of the present invention is to provide a heated mirror 
15 which ensures good electric and optical characteristics over time. 

A further object of the invention is to provide a heated minor which can 
operate even with very low temperatures (down to -50°C). 

A still further object is to provide a heated mirror which has a lighter 
structure than conventional models and at the same time has a higher 
20 mechanical strength, thus reducing the risk of breakage due to impact. 

This aim, these objects and others which will become apparent 
hereinafter are achieved by a heated mirror, according to the present 
invention, characterized in that it comprises a glass body on one face 
whereof a film of an electrically conductive metal is deposited so as to form 
25 an actual reflective surface, two conductive busbars being associated with 
said metal film and being suitable to allow the flow of an electric current in 
said film. 

Brief description of the drawings 

Further characteristics and advantages of the present invention will 
30 become apparent from the description of a preferred embodiment, illustrated 
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in the enclosed drawings wherein: 

Figure 1 is a sectional view of a first embodiment of the mirror according 
to the invention, with the heating coating applied on the glass body of the 
mirror, at the side whereon the rays of light are directly incident; 

Figure 2 is a sectional view of a second embodiment of the mirror 
according to the invention, with the heating coating applied on the glass 
body of the mirror, at a side which is opposite to the one whereon the rays 
of light are incident; 

Figure 3 is a cross-sectional view of the mirror according to the 
invention, with the conductive elements arranged according to a first 
embodiment; and 

Figure 4 is a cross-sectional view of the mirror according to the 
invention, with the conductive elements arranged according to a second 
embodiment. 

Ways of carrying out the invention 

A heated mirror according to the present invention comprises a glass 
body 1 which in this case has a planar structure and which, in this 
constructive solution, has a reduced thickness of approximately 1-2 mm. 

The planar glass body 1 can be conveniently curved with currently used 
methods in order to obtain a mirror which has a cylindrical, spherical or 
aspheric shape. 

At the rear face of the glass body 1 two conductive busbars 3 are 
provided, of a per se known type, obtained by means of a per se known 
screen-printing process, using silver paste in this case. 

The screen-printed silver paste that constitutes the pair of busbars 3 is 
preferably dried by means of a thermal treatment in order to improve the 
adhesion thereof to the glass body 1. 

In other equivalent constructive solutions, different materials can be 
employed to obtain the two busbars 3, provided that they have adequate 
characteristics. 
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In particular, it is possible to use materials which do not require a 
thermal treatment for drying. 

A coating surface 2 is delimited, by masking the complementary surface, 
according to per se known treatment methods, on the same rear face of the 
glass body 1 on which the conductive busbars 3 have been screen-printed. 

Thereafter, the glass body 1 is placed inside a deposition chamber, of a 
per se known type, in order to deposit onto the rear face thereof a thin 
titanium film 2 which thus constitutes the actual reflective surface of the 
mirror. 

Preferably, the thin titanium film 2 is deposited according to a technique 
commonly known as Vacuum Arc Deposition, 

As an alternative, it is possible to use other different deposition 
techniques for the titanium film, for example those known as DC Magnetron 
Sputtering, CVD, etcetera. 

In this embodiment, the thin titanium film is a single layer. 

In other embodiments it is possible to deposit other equivalent 
conducting materials (silver, aluminum, etcetera) instead of titanium. 

The two conductive busbars are meant to constitute electrodes of the 
heated mirror; for this purpose, they are welded to conducting terminals 
(preferably made of copper or silver) in order to allow connection to an 
electric power source, which can be, very simply, the battery of a motor 
vehicle. 

It is then necessary to spray a paint or, as an alternative, apply a suitable 
material on the coated rear face of the glass body 1, in order to form a 
protective layer so as to ensure its stability over time and thus prevent any 
oxidation and degradation of the final metallic layer. 

The protective layer can be composed of multiple layers of different 
materials in other embodiments. 

It can also be rendered externally adhesive in order to allow a good 
bonding with a plastic support of the type commonly used in conventional 
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mirrors. 

In particular, the protective layer must also conveniently insulate the 
welding regions between the terminals and the conductive busbars in order 
to prevent the generation of electrical discharges if water is present. 

The glass body 1 is then placed in a controlled environment (i.e., in an 
environment wherein the relative humidity, the temperature and all the other 
environmental conditions are kept within preset limits) so that the protective 
layer of paint dries. 

The heated mirror thus obtained is characterized in that the pure titanium 
film constitutes the reflective surface and simultaneously acts as a resistive 
element, since after the appropriate connection of the two conductive 
busbars 3 to the electric power source it allows the direct flow of an electric 
current and accordingly generates heat by means of the Joule effect. 

The heat can then be transmitted directly toward the front face of the 
mirror, since there is no interposed material that slows its transmission. 

Moreover, the heat is practically unaffected by any dispersion from the 
rear face of the mirror 2 toward the outside environment thanks to the 
presence of the layer of protective paint, which also acts as a heat insulator. 

Directly after the deposition of the titanium film, it is possible to 
superimpose thereon other titanium-based films, particularly titanium nitride 
and titanium oxide films, by means of successive depositions, simply by 
introducing nitrogen and oxygen in the deposition chamber. 

By appropriately combining the films a heated mirror is obtained whose 
reflective surface has a different color and/or a different surface resistivity. 

In particular, it is possible to provide the reflective surface on the front 
face of the mirror so that it has water-repellent properties. 

It is also possible to select the coloring of the reflective surface of the 
above-described mirror according to the present invention, by appropriately 
combining the thicknesses of the titanium-based compound films in order to 
achieve, for example, the coloring that corresponds to the coloring of the 
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body of the vehicle on which the mirror is to be installed. 

In a different embodiment, the two conductive busbars 3 can be 
provided, as an alternative to deposition on glass, directly on said film made 
of an electrically conductive metallic material, so as to simplify all the 
5 operations for assembly to the conductive terminals for connection to the 
electric power source (see Figure 4). 

In this case, the conductive busbars 3 can be constituted by thin metal 
strips (made for example of copper, aluminum, silver, et cetera) which are 
applied to the metal film 2. 
10 Contact can be provided by pressure or, in other cases, by fixing the 
conductive busbars to an adhesive film to be applied to the layer of 
electrically conductive metaL 

The adhesive film, which must of course be able to withstand the 
operating temperatures reached during the heating step, also has a useful 
is safety function, since in case of accidental breakage of the mirror it prevents 
fragments from detaching. 

The conductive busbars 3 thus provided can be welded or fixed to 
suitable connectors in order to provide connection to the electric power 
supply system. 

20 In practice it has been observed that the present invention effectively 
achieves all of the intended aim and objects. 

It should be observed that the above-described mirror allows a 
considerable constructive simplification with respect to conventional 
models, since it is not necessary to insert any element in addition to the 
25 reflective surface; in particular, there is no adhesive resistive film. 

The above-described heated mirror according to the present invention 
allows, in an equal time, to defrost a much larger surface than conventional 
mirrors. 

If the temperature reached by the mirror during operation is higher than 
30 the temperature that is sufficient for defrosting, it is possible to provide the 
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mirror with a temperature sensor, or with a PCT as an alternative, so that the 
device, by acting on the conductive terminals, limits the electric power 
supply so that the temperature remains substantially constant at the intended 
value. 

5 In particular, an important advantage of the present invention is that a 
heated mirror has been provided which is capable of ensuring optimum 
viewing of the reflected image and better visibility with respect to 
conventional types in case of strong lighting, such as for example in the 
presence of headlights. 
10 A further important advantage of the present invention is that a heated 
mirror has been provided which ensures good heating uniformity on the 
entire surface, since the titanium film itself constitutes not only the actual 
reflective surface but also the resistive element that generates heat by means 
of the Joule effect. 

is A further advantage is that a heated mirror has been provided which can 
be manufactured in a shorter time than conventional models. 

A further advantage is certainly that it is possible to produce a heated 
mirror in practice at very low costs. 

A further advantage of the present invention is that a heated mirror has 
20 ben provided whose coloring is determined by the physical characteristics of 
the reflective surface. 

Moreover, it should be observed that the present invention also achieves 
the advantage of providing a heated mirror which ensures a longer life time 
than conventional mirrors. 
25 A further advantage is that a heated mirror has been provided which is 
protected against degradation of the reflective surface caused by the action 
of weather. 

A further advantage of the present invention is that a heated mirror has 
been provided which ensures good electric and optical characteristics over 
30 time. 
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A further advantage is that the above-described heated mirror can operate 
even with very low temperatures (down to -50°C) simply by varying the 
physical characteristics of the titanium film and without having to insert 
other resistive elements. 
5 A further advantage is that a heated mirror has been provided which has 
a lighter structure than conventional models and at the same time has a 
greater mechanical strength, so as to reduce the risk of impact breakage. 

The weight reduction and increase in mechanical strength can be 
achieved by means of a chemical tempering process. 
10 It should also be observed that the above-described mirror can be 
subjected to additional treatments, such as marking or painting, all of which 
are per se known, so as to accordingly provide equivalent configurations. 

It is also possible to apply to the above-described heated mirror 
according to the present invention a colored screen-printed paste on the 
is front face in order to conceal the presence of the conductive busbars. 

The present invention is susceptible of numerous modifications and 
variations, all of which are within the scope of the same inventive concept. 

In one constructive configuration, for example, it is possible to coat the 
front face of the mirror with a titanium oxide coating having water-repellent 
20 characteristics. 

Another alternative is achieved by providing a mirror according to the 
invention in which the reflective layer on the front face is obtained by 
deposition of the film made of an electrically conductive metal. 

Moreover, the conductive reflective layer can be coated with a coating of 
25 titanium oxide with water-repellent characteristics, so that as a whole said 
layer is a single element with reflective, heating, water-repellent and color 
characteristics at the same time. 

During the production process, some treatments may be swapped without 
altering the final characteristics of the resulting surfaces. 
30 The materials employed, so long as they are compatible with the 
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contingent use, as well as the dimensions and the shape, may be any 
according to requirements. 

The disclosures in Italian Patent Application No. PD98A000134 from 
which this application claims priority are incorporated herein by reference. 



WO 99/62303 PCT/EP99/03627 

II 

CLAIMS 

1. A heated mirror, characterized in that it comprises a glass body on one 
face whereof a film of an electrically conductive metal is deposited so as to 
form an actual reflective surface, two conductive busbars being associated 

5 with said metal film and being suitable to allow the flow of an electric 
current in said film. 

2. The mirror according to claim 1, characterized in that said glass body 
is a flat or curved plate. 

3. The mirror according to claim 2, characterized in that said two 
10 conductive busbars are interposed between said film made of an electrically 

conductive metal and said glass body. 

4. The mirror according to claim 1, characterized in that said two 
conductive busbars are formed directly on said metal film. 

5. The mirror according to claim 1, characterized in that said two 
15 conductive busbars are provided by screen printing. 

6. The mirror according to claim 5, characterized in that said screen- 
printed conductive busbars are provided by means of silver paste. 

7. The mirror according to claim 4, characterized in that said conductive 
busbars are metal strips arranged on said film made of an electrically 

20 conductive metal. 

8. The mirror according to claim 7, characterized in that said metal strips 
are fixed to said film by pressure. 

9. The mirror according to claim 7, characterized in that said strips are 
fixed to an adhesive film which is adapted to be applied to said electrically 

25 conductive film. 

10. The mirror according to claim 1, characterized in that said conductive 
busbars are connected to conductive terminals which are connected to an 
electric power source. 

11. The mirror according to claim 10, characterized in that said 
30 conductive busbars are connected to said conductive terminals by welding. 
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12. The mirror according to claim 11, characterized in that said 
conductive terminals are made of copper or silver. 

13. The mirror according to claim 12, characterized in that a protective 
layer is applied to the face provided with said film made of an electrically 

5 conductive metal. 

14. The mirror according to claim 1, characterized in that said film made 
of an electrically conductive metal is titanium-based. 

15. The mirror according to claim 1, characterized in that said film is 
made of pure titanium. 

10 16. The mirror according to claim 15, characterized in that it comprises a 
titanium nitride film superimposed on said pure titanium film. 

17. The mirror according to claim 16, characterized in that it comprises a 
water-repellent titanium oxide film superimposed on said pure titanium film. 

18. The mirror according to claim 1, characterized in that said glass body 
is is chemically tempered. 

19. The mirror according to claim 1, characterized in that it is subjected 
to marking. 

20. The mirror according to claim 1, characterized in that it is provided, 
on said metal film, with a colored screen-printing paste so as to cover said 

20 conductive busbars. 

21. The mirror according to claim 10, characterized in that it comprises 
control means for connection/disconnection with respect to said electric 
power source. 

22. The mirror according to claim 21, characterized in that said control 
25 means comprise a temperature sensor or a PCT. 

23. The mirror according to claim 13, characterized in that said 
protective layer is applied at welding regions between said conductive 
terminals and said conductive busbars so as to prevent the generation of 
electrical discharges in the presence of water. 

30 24. A method for manufacturing a heated mirror, particularly for 
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vehicles, which comprises the steps of: 

applying by deposition, on one face of a glass body, a film made of an 
electrically conductive metal, so as to form a true reflective surface; 

associating two conductive busbars with said film. 
5 25. The method according to claim 24, characterized in that said two 
conductive busbars are obtained by screen-printing directly on said face of 
the glass body and are interposed between said body and said film made of 
an electrically conductive metal. 

26. The method according to claim 23, characterized in that said two 
10 conductive busbars, constituted by metal strips, are connected by pressing to 

said metal film. 

27. The method according to claim 24, characterized in that it comprises 
the step of connecting, by means of an adhesive film, said two conductive 
busbars constituted by metal strips to said film made of an electrically 

15 conductive metal. 

28. The method according to claim 24, characterized in that it comprises 
the step of, after the deposition of said film made of an electrically 
conductive metal on said face of the glass body, applying a protective layer 
on said face. 

20 29. The method according to claim 28, characterized in that it comprises, 
after forming said conductive busbars by screen-printing, the step of drying 
a screen-printing paste, used in the screen-printing, by means of a heat 
treatment in order to improve adhesion to said glass body. 

30. The method according to claim 24, characterized in that it comprises 
25 the step of welding said conductive busbars to conductive terminals which 

can be connected to an electric power source. 

31. The method according to claim 24, characterized in that said 
deposition of said metal film on said face of the glass body is obtained with 
a method known as Vacuum Arc Deposition. 

30 32. The method according to claim 25, characterized in that it comprises 
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the step of, after said step for welding the conductive busbars to said 
terminals and before the deposition of said metal film, delimiting, on said 
face of the glass body, the surface to be coated by masking the remaining 
part. 

33. The method according to claim 28, characterized in that it comprises 
the step of, after the application of said protective layer, drying said 
protective layer. 

34. The method according to claim 24, characterized in that it comprises 
the step of, after the deposition of said metal film on said face of the glass 
body, introducing in a deposition chamber at least one gas so as to obtain at 
least one other film by deposition after the first one. 

35. The method according to claim 24, further comprising a chemical 
tempering step of said glass body. 

36. The method according to claim 24 further comprising the step of 
performing a marking process. 

37. The method according to claim 24, further comprising the step of 
applying colored screen-printing paste to said film made of electrically 
conductive metal in order to conceal the visibility of said conductive 
busbars. 
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